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According to this investigation the hard seed coat of Sesbania punicea is more easily disrupted than that of Sesbania 
bispinosa. As a consequence stored seed of S. punicea are more susceptible to fluctuations in temperature and 
moisture. Seed of S. punicea will therefore germinate under a wider range of environmental conditions which 
will contribute to the success of this species as a weed. 
Volgens hierdie ondersoek word die harde saadhuid van Sesbania punicea makliker as die van Sesbania bispinosa 
versteur, gevolglik word gebergde saad van S. punicea meer deur skommelinge in temperatuur en voggehalte 
be"invloed. Saad van S. punicea sal dus onder 'n wyer reeks omgewingstoestande ontkiem wat tot die spesie se 
sukses as 'n onkruid sal bydra. 
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Introduction 
Seed coat impermeability is responsible for the dormancy of 
a number of Sesbania species (Johnston eta/. 1979; Graaff 
& Van Staden 1983, 1984). Such coat-imposed dormancy is 
important, for it not only controls the germinability of the 
seeds but also affects their longevity and viability (Quinlivan 
1971). These factors are significant with respect to the potential 
weediness of species such as S. punicea, a serious weed in 
many countries (Pienaar 1978), and S. bispinosa which in its 
natural habitat shows no such tendency. As the tendency to 
weediness in these hardseeded legumes is obviously partially 
seated in the permeability characteristics of the seed coat, any 
factor which impinges on its structure, either during its 
formation or during seed storage, is important for the de-
velopment of a weed control programme. For this reason 
considerable attention has been given to the effect of the seed 
coat on the dormancy of S. punicea and S. bispinosa (Graaff 
& Van Staden 1983, 1984). So far no attention has been given 
to the effect of storage conditions on the germinability of the 
seeds of these two species. It is well established that tem-
perature and moisture content greatly influence seed coat 
permeability and germination (Quinlivan & Millington 1962; 
Quinlivan 1971). Quinlivan (1971) paid much attention to high 
and/ or fluctuating temperatures but rather neglected the role 
of seed moisture content which has a profound effect on seed 
longevity of both legumes and non-legumes (Hutchinson 1944; 
Roberts & Abdalla 1968; Dickie eta/. 1985; Ellis eta/. 1986). 
Work on Lupinus varius has shown that their seed coats are 
more permeable at a moisture content above lOOJo than at 
8,5% (Quinlivan 1968). Moisture levels during storage, and 
by analogy environmental conditions experienced by the seed 
while part of the soil seed bank, may therefore have con-
siderable impact on the relative ease with which a particular 
legume may colonize a particular habitat. 
In this study the effect of a number of storage environments 
on the germinability of two Sesbania species was investigated. 
Materials and Methods 
Seeds of Sesbania punicea (Cav.) Benth. and Sesbania bispi-
nosa (Jacq.) W.F. Wright were. collected during January of 
1981 and 1982 from the environs of Pietermaritzburg and 
Amanzimtoti respectively. At the time of harvest the seed 
moisture content was established using the method of Roberts 
& Roberts (1966). The seeds of the 1981 collection were stored 
in open trays at 20°C for one year. For all experiments four 
replicates of 30 seeds were used per treatment. 
In the first experiment the seeds from 1981 and 1982 were 
incubated in the dark at the following temperatures: 25 
(control), 10/20, 10/ 30, 10/ 35, and 20/ 35°C. Incubation at 
the lower temperature was for 8 h and at the higher tem-
perature for 16 h. Some seeds were incubated on moist filter 
paper and could germinate as and when they became per-
meable. Others were maintained at the various temperature 
regimes in a dry state for 90 days and then subsequently 
moistened and incubated for a further 20 days, whereafter 
the experiment was terminated. As seeds germinated they were 
removed from the petri dishes. 
In the second experiment freshly harvested seeds from 1982 
were subjected to the following storage conditions: (i) moist 
incubation where seeds were kept in the dark on moist filter 
paper at 20, 25, 30, and 35°C; (ii) dry storage- seeds kept 
in open containers at - 10, 5, 25, and 45°C. Samples were 
removed every 12 weeks, their moisture content established, 
and the remainder of the seeds then incubated at 30°C for 
6 weeks in order to determine their germinability; (iii) soil 
storage - seeds buried at depths of 0, 5, and 20 em in plastic 
netting bags. Every 6 weeks samples were removed, the 
number of unimbided seeds counted, part of the remaining 
sample used for moisture content determination and the 
remainder of the sample then incubated at 30°C to determine 
seed germinability. In the case of S. punicea 250 seeds and 
in the case of S. bispinosa (where seeds were limited) 150 seeds 
were placed in the respective netting bags. At each sampling 
time the number of intact seeds recovered was recorded. 
Results and Discussion 
Storage at alternating temperatures 
It is clear that both the freshly-harvested and year-old seeds 
of S. punicea germinated more readily with time than those 
of S. bispinosa (Tables 1 & 2). It has previously been shown 
that the impermeability of the seed coat of the latter species, 
which under natural conditions is not a weed, is less easily 
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Table 1 The effect of moist and dry incubation for 
various times at alternating temperatures on the 
germination (%)of freshly harvested seeds (Jan 1982) 
of S. punicea and S. bispinosa ± = S.E. For the 
dry treatments the seeds were maintained at the 
different temperature regimes for 90 days whereafter 
they were incubated moist for 20 days. Moisture 
content for both S. punicea and S. bispinosa 
was 9,6% 
G 
e._, 
Q) 
c .... 
.g ~ Time of moist 
o:l .... incubation (days) .D Q) 
::l 0. 
- u E .s~ 20 90 Plant species 
S. punicea 25 Kept 18±5,6 26± 10,2 
10/ 20 continuously 15±8,3 36± 15,1 
10/ 30 moist 21 ±9,5 54±8,3 
10/ 35 34±6,6 55±4,3 
20/ 35 28±9,9 50± 13,3 
25 Initially 25 ±4,8 
10/20 kept dry 12±9,0 
10/ 30 for 90 days 47±6,7 
10/ 35 45 ± 16,9 
20/ 35 36±6,2 
S. bispinosa 25 Kept 6±2,8 9±3,2 
10/ 20 continuously 18±4,9 24±9,3 
10/ 30 moist 23 ±8,9 23±8,9 
10/ 35 23 ±4,9 25 ±4,3 
20/ 35 17±8,1 20±7,9 
25 Initially 6±3,4 
10/20 kept dry II ±8,9 
10/ 30 for 90 days 12±5,2 
10/ 35 12±6,1 
20/ 35 9±6,2 
disrupted t, 
1984). Fluct'uat of S. punicea (Graaff & Van Staden 1983, 
one-year-old s,temperatures led to higher germination of 
seed. This sugg~han was the case for freshly-harvested 
ditions affected se~at prolonged storage under dry con-
pronounced in s. tit permeability. This effect was more 
minated at a fluctuatiifOSa where 880Jo of the seeds ger-
moist incubation (Tabl~'!perature of 10/ 35°C after 90 days 
that S. bispinosa grows cJUs is important if it is considered 
Natal. Freshly harvested ;,the more moist coastal belt of 
under moist conditions, on!~ <of this spec~es, _maintained 
days of incubation (Table 1) ~ 25% germmat1on after 90 
effects of temperature fluctua/ l-Ie case of S. punicea the IOr, d . . 
more pronounced and it is clear if. see germination were 
of fluctuation in temperature the ~he greater the. deg_ree 
recorded. There were also clear indi~~r the germmatiOn 
rendered the coats of s punt·/> 'lS that dry storage 
. · ... ea more r-
more rapid and higher percentage of ge;rea~Ie. Thus the 
for dry-stored seed subiected to fl ct t" latiOn recorded 
J u uamgte> . 
suggests that the seed coats of thi . "lel"atures. This 
. s species arL_ . 
disrupted by fluctuations in env· al ~ -'lore readily 
rronment 1actm, . 
respect to temperature and moi.st I S b . . both With 
. . . . ure. n . ISpmosu.~~~ 
Impermeability IS maintained m h 1 .=u coat h uc onger even m~ hi 
. arvested seed. With time however, the ability to ~es . Y 
Impermeable is lost in both species. t.,am 
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Table 2 The effect of moist and dry incubation for 
various times at alternating temperatures on the 
germination (%) of one-year-old seeds (Jan 1981) 
of S. punicea and S. bispinosa. ± = SE. For the 
dry treatments the seeds were maintained at the 
different temperature regimes for 90 days whereafter 
they were incubated moist for 20 days. Moisture 
content for S. punicea was 8,2% and for S. bispinosa 
9,8% 
G 
e._, 
Q) 
c .... 
.g ~ Time of moist 
o:l .... incubation (days) .D Q) 
::l 0. 
u E 
Plant species .5~ 20 90 
S. punicea 25 Kept 66± 11,9 74± 10,2 
10120 continuously 55 ±8,8 74 ± 7,6 
10/ 30 moist 74±5,6 83±6,1 
10/ 35 78±5 ,9 86±9,1 
20/ 35 70± 14,9 83 ± 14,9 
25 Initially 55± 10,1 
10/20 kept dry 46±8,1 
10/ 30 for 90 days 82± 3,3 
10/ 35 90±4,8 
20/ 35 68± 15,4 
S. bispinosa 25 Kept 3± 1,8 6±3,4 
10/20 continuously 3±2,8 3±2,8 
10/ 30 moist 8±2,3 28±6,1 
10/ 35 14 ± 5,9 88±4,6 
20/ 35 16±3,2 85±6,9 
25 Initially 7±4,3 
10/20 kept dry 2±1,2 
10/ 30 for 90 days 4±2,6 
10/ 35 2± 1,6 
20/ 35 9±3,1 
Moist incubation at constant temperatures 
The results presented in Table 3 indicate that germination of 
S. punicea was significantly increased when seeds were 
incubated at higher constant temperatures . Mature seeds of 
S. bispinosa with a moisture content of 9,6% germinated 
poorly. However, when harvested just before the pods dried 
out and when the seeds had a moisture content of 14,4% they 
all germinated within 180 days. At 35°C as many as 61% 
of the seeds germinated within 20 days compared to 5% once 
the seeds had reached a moisture content of 9,6%. In view 
of the differences in moisture content the results suggest that 
water loss rendered the seed coat more impermeable. The 
higher germination for S. punicea seeds with a similar (9,6%) 
moisture content again demonstrates that the seed coat of this 
species is not as impermeable as that of S. bispinosa. At this 
moisture content the seed of this species would appear to be 
more responsive to increases in incubation temperature as 
much higher germination was obtained with incubation at 
higher incubation temperatures. 
Dry storage at different temperatures 
In the case of S. bispinosa changes in the moisture content 
of the seeds showed no clear trend when stored at - 10, 5 
or 25°C (Table 4). At a storage temperature of 45°C the 
moisture content decreased greatly. This decrease did not 
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Table 3 The effect of incubation at constant temperatures on 
the germination (%) of freshly harvested seed (Jan 1982) of S. 
punicea and S. bispinosa ± = SE 
Incubation time (days) 
Incubation 
Seed moisture temperature 
Plant species content (IIJo) (OC) 20 90 180 
S. punicea 9,6±0,1 20 15±6,3 33±8,1 41 ±9,1 
25 19± 10,8 40± 12,3 43 ± 11,2 
30 28±9,2 45± 10,3 58± 15,1 
35 35 ±8,3 53±6,1 74±8,1 
S. bispinosa 9,6±0,4 20 3± 1,8 3± 1,8 3± 1,8 
25 4±2,1 5±2,6 5±2,6 
30 5±2,1 5±2,1 5±2,1 
35 5±2,1 7±3,4 7±3,4 
S. bispinosa 14,4±0,7 20 8±3,6 II ±5,2 100 
25 8±4,1 47±6,3 100 
30 8±3,6 94±3,7 100 
35 61 ± 10,2 100 100 
Table 4 The effect of dry storage for various times at constant temperatures on the 
germination (%) and moisture content of freshly harvested seed (Jan 1982) of S. punicea 
and S. bispinosa. ± = SE 
S. punicea S. bispinosa 
Storage Germination Germination 
temperature Time in dry Moisture content (IIJo) after 6 weeks Moisture content (%) after 6 weeks 
(OC) storage (weeks) after storage (%) incubation at 30°C after storage (%) incubation at 30°C 
At seed 
collection 9,6±0,1 
- 10 12 7,5 ±0,6 
24 8,3±0,6 
36 8,4±0,2 
5 12 7,5 ± 0,3 
24 8,3± 1,3 
36 8,8±0 
25 12 6,5± 1,5 
24 7,2±0,6 
36 8,0±0,3 
45 12 4,6±0,9 
24 5,3 ±0,4 
36 4,5 ±0,3 
affect the seed germination of this species during the course 
of the experiment. In the case of S. punicea however, storage 
at 5°C greatly improved germination even though seed 
moisture content was not affected. With higher storage 
temperatures (25 and 45°C) the seed moisture content de-
creased as did seed germination. To what extent this decrease 
in moisture content resulted in greater seed coat imper-
meability or was due to adverse effects on the embryo is 
currently not known. That the latter aspect may be of some 
significance is indicated by the burial experiments (Table 5). 
Where the seeds were left on the soil surface in the field they 
dried to a moisture content similar to that recorded after 36 
weeks at 45°C (Table 4) yet their germination was considerably 
higher than that of the seed stored at the higher temperature. 
Seed burial in the soil 
A number of significant aspects emerged from the results of 
the burial experiments. Firstly, with increasing time of burial 
38±4 9,1 ±0,4 5 
57±5 9,6±0,4 5 
50± 10 10,7±0,2 4 
59±6 10,1 ±0,6 I 
78±3 10,1 ±0,4 2 
95±5 10,7±0,2 2 
96±6 11,2±0,4 3 
43±6 10,1 ±0,2 0 
33±9 10,3 ±0,2 2 
45±9 9,1 ±0,1 4 
38±6 4,7±0,2 2 
38±5 4,8±0,4 4 
52±6 4,9±0,3 4 
the recovery of intact seed was greater for S. bispinosa than 
for S. punicea. Secondly, a decrease in seed moisture content 
was apparently not the only factor influencing the germina-
bility of either species. Thirdly, in some cases the deeper the 
seeds were buried the more adverse was the effect on ger-
mination of recovered seeds, particularly between 12 and 24 
weeks of burial. By 58 weeks even the seeds of S. punicea 
stored on the soil surface gave very poor germination. 
From the results it is evident that germination, which is 
related to seed coat impermeability in Sesbania species, is 
influenced by age and storage conditions. Fluctuations in both 
temperature and seed moisture content during storage have 
a more pronounced effect on the germinability of S. punicea 
than on S. bispinosa seed. The difference in the degree of 
dormancy, which is related to differences in seed coat structure 
between the two species (Graaff & Van Staden 1983), appa-
rently contribute to the fact that S. punicea is a weed in many 
parts of the world (Pienaar 1978). The macrosclereid layer 
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Table 5 The effect of time and depth of burial on seed recovery, germination (%) and moisture 
content of freshly harvested seeds (Jan 1982) of S. punicea and S. bispinosa ± = SE 
S. punicea 
Time of Depth of Seed Moisture 
burial burial recovery content 
(weeks) (em) (%) (OJo) 
At seed 
collection 8,2±0,4 
6 0 100 4,9±0,3 
5 83,2 7,6±0,4 
20 68,0 7,4±0,3 
12 0 96,4 4,5±0,2 
5 36,4 7,1 ±0,2 
20 32,0 7,4 ± 0,4 
18 0 76,8 4,5 ±0,2 
5 12,8 7,1 ±0,2 
20 16,4 7,3±0,2 
24 0 60,8 4,6±0,2 
5 17,2 7,0±0,2 
20 16,8 7,0± 0,2 
58 0 20,0 4,5±0,2 
5 9,6 7,6±0,4 
20 13,6 8,4±0,2 
of S. punicea is less compact than that of S. bispinosa (Graaff 
& Van Staden 1983) and it is therefore more easily disrupted 
by temperature and moisture fluctuations. 
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